The present study assessed the relationship between current alcohol symptoms and consumption levels in a heterogeneous sample of older adults. The sample consisted of 443 participants over age 55 who reported drinking within the past year, including social drinkers, alcoholics in treatment, and alcoholics not in treatment. Symptoms for the past year were assessed using the Diagnostic Interview Schedule (DIS-Ill-R) alcohol section, and subjects were subsequently assigned to two groups (symptom-free and symptomatic), depending on whether they experienced any DSM-Ill-R alcohol symptoms in the last year. For both men and women, average daily consumption and the frequency of heavy drinking contributed to whether participants had experienced any alcohol symptoms. The results indicate that the consumption levels of men and women differed only for symptomatic drinkers. The findings support recommendations that consumption limits for older adults should be lower than those recommended in the literature for younger adults. Furthermore, the results suggest that, in addition to limiting average daily consumption to no more than one drink per day, eliminating episodes of heavy drinking (consuming five or more drinks) could further reduce the risk of alcohol-related symptoms for older adults.
of use in formulating guidelines for safer alcohol consumption for older adults.
A few studies have linked alcohol consumption patterns to alcohol-related medical problems for younger samples of chronic heavy drinkers. According to these studies, longterm average daily consumption of 80 g (6 standard drinks) is associated with a number of medical problems:,l0 and daily consumption of -52 g (4 standard drinks) for men and 39 g (3 standard drinks) for women is associated with an increased risk of cirrhosis." Based on such studies, guidelines for safer levels of alcohol consumption have been recommended. The Australian National Health and Medical Research Council12 defined average daily consumption of 40 to 60 g/day (3 to 5 standard drinks) for men and 20 to 40 &day (1.5 to 3 standard drinks) for women as hazardous, and higher levels of consumption as harmful. In support of the validity of such definitions of heavy drinking, Kranzler et al. 13 found that average daily alcohol consumption >40 g (-3 standard drinks) for men and 25 g (-2 standard drinks) for women was related to increased risk of medical and psychosocial problems in a sample of 252 drinkers between 18 and 55 years of age.
The recommended drinking limits put forth by U.S. government officials for adults below age 65 are more conservative, <26 @day (2 standard drinks) for men and 13 g/day (1 standard drink) for These limits are consistent with research that has identified patterns of alcohol consumption associated with problematic drinking in younger samples. For example, Sanchez-Craig and Israel16 found that consumption levels exceeding 54 g (4 standard drinks) on an average of 3 days/week was related to problematic drinking in a sample of drinkers with a mean age of 34.8 years. This pattern of alcohol use would result in an average daily consumption of -23 gJday.
Recently, modified drinking limits have been proposed for adults over the age of 65 by Dufour et al.17 and the US. Department of Health and Human Services." These recommendations define moderate consumption levels for healthy older adults as no more than 1 standard drinwday. This recent modification seems to be appropriate for a number of reasons. There is evidence that older adults attain higher blood alcohol concentrations than younger adults from a given dose of alcohol," likely caused by changes in the percentage of body water associated with aging. Furthermore, it has been demonstrated that older adults exhibit greater alcohol-induced impairment than younger adults at a given blood alcohol concentration.1s319 Lastly, many older adults take medications that can have negative interactions with alcohol, such as sedatives and analgesics, or they may have medical problems that could be exacerbated by alcohol consumption. The formulation of recommended consumption limits that have been based on medical and social problems related to drinking traditionally have not addressed such age-related issues. Furthermore, there has been a lack of systemic data collection regarding the relationship between alcohol consumption and related consequences among the elderly. The current recommended drinking limits for older adults seem to be reasonable and appropriate, although they have not been based on empirical attempts to link consumption levels to alcohol symptomatology or drinking consequences.
It also should be noted that a number of studies examining the relationship between consumption patterns and alcohol problems in samples of younger adults have found that both average daily consumption and the frequency of drinking that results in acute intoxication contribute to the risk of adverse c o n s e q~e n c e s . '~~~~ Furthermore, a recent study by Archer et a1.21 provided evidence that drinking guidelines should address both average daily consumption and heavy drinking. Specifically, the authors estimated that if Americans followed drinking guidelines involving both average daily consumption (<2 standard drinks for men and <1 standard drink for women) and heavy drinking (never consuming 5 or more drinks), the prevalence of alcohol abuse or dependence could be reduced by 47%, compared with a reduction of 14% if only average daily consumption guidelines were followed. Thus, it is likely that guidelines for symptom-free drinking for older adult drinkers should also include specific recommendations against heavy drinking, although this has not been examined empirically.
The present study examined the relationship between two consumption measures: average daily consumption and the frequency of heavy drinking, and DSM-111-R alcohol symptoms in a heterogeneous sample of older adult drinkers. Specifically, this study assessed whether elder-specific consumption limits regarding average daily consumption (an average of 1 or less drinwday, adapted from current definitions of moderate drinking for older adult^'^,^^) appropriately classified participants in this sample to symptom-free and symptomatic groups, and whether additional consumption limits regarding heavy drinking (never con-
METHODS

Participants
Data for the present analysis were obtained from a large core database containing extensive interview information obtained from individuals recruited for studies at the University of Michigan Alcohol Research Center (UMARC). The UMARC primarily focuses on studying the relationship between alcohol and aging, and has devised methods to recruit participants from a wide range of sources. The core database approximates the demographic characteristics of adults aged 55 and over in southeast Michigan, with the exception of being slightly more educated than the general population. For this study, 641 individuals aged 55 and over were selected from the larger database. Age 55 was used as the lower limit for inclusion in the study to ensure that the sample consisted of older adults, and because other studies examining the relationship between alcohol consumption and drinking consequences have excluded participants 55 or over (e.g., Kranzler et al.I3) . Individuals who reported that they had not consumed any alcohol in the past year were excluded from the analyses. Thus, the final sample for the present study included 296 male and 147 female participants who reported drinking alcohol during the past year. The sample included alcohol-dependent older adults recruited from a variety of alcohol treatment facilities, alcohol-dependent older adults recruited from the community, and older adult social drinkers recruited from the community. The age of participants ranged from 55 to 91 (mean = 65.5); 91% were White, and the majority of the remaining 9% were African American. Twenty-eight percent had at least a college education, 33% had at least a high school diploma, and 39% had less than a high school diploma. Approximately 66% of participants had an annual income of less than $30,000 (median income range = $20,000 to $29,000). Fifty-seven percent of participants were living with their spouses or cohabiting, 32% reported living alone, and the remainder reported living with other relatives or friends.
Procedures
Participants completed extensive interviews as part of procedures designed to recruit volunteers for a number of different studies conducted at the UMARC. The interviews included demographics assessment, medical history, alcohol screening questionnaires (Michigan Alcohol Screening Test), a semistructured interview assessing participants' lifetime and current drinking patterns (adapted from Skinner and Sheu"), and the alcohol and mood disorders section of the Diagnostic Interview Schedule (DIS).23 The analyses focused on DSM-111-R symptom status and alcohol consumption during the previous year. Symptoms for the past year were assessed using the DIS alcohol section, and measures of alcohol consumption during the past year were computed from the semistructured interview of lifetime and current drinking behavior." The derived consumption measures included average daily consumption and number of days of heavy drinking (>5 drinkdday) during the past year. This definition of heavy drinking involves a lower quantity of alcohol per occasion than the definition used by Kranzler et al. 13 with a younger sample of drinkers and has been used in a number of other studies."p2'
Gender Differences in the Relationship Beween Symptoms and Consumption. The relationships among gender, symptom severity, and alcohol consumption measures (average daily consumption, frequency of heavy suming 5 or more drinks on any drinking day) could further drinking in the past year) was assessed with multiple analysis of variance ported for the past year, participants were assigned to three groups: symptom-free, low symptoms, and high symptoms. The symptom-free group reported no DSM-111-R alcohol symptoms in the past year. The low-and high-symptom groups reported having 1 to 3 and 4 or more symptoms in the past year, respectively. A preliminary 3 (Group) X 2 (Gender) multiple analysis of covariance analysis using demographic variables (age, education, income, and race) and recruitment source as covariates revealed that none of these variables were significant covariates. Thus, the results reported are from a 3 (Group) X 2 (Gender) MANOVA analysis. Simple effects analyses were conducted to facilitate the interpreenhance such classification. Such information could help (MANOVA) Based the number of sY""Ptoms reprovide general guidelines regarding safer levels Of drinking for this special population. Furthermore, given the evidence that the effects of alcohol consumption differ for males and females, this study also examined potential gender differences in the relationship beween symptoms and consumption levels' It was expected that both gender and the presence of symptoms would be related to the alcohol consumption variables. tation of the significant interaction effect. Specifically, simple effects analyses were conducted to assess whether the effect of gender on consumption differed for the symptom-free, low-symptom, and high-symptom groups.
Relationship Between Consumption Limits and Symptoms. A hierarchical logistic regression analysis was used to examine the contribution of the two consumption variables in predicting whether participants were symptom-free or symptomatic (one or more symptoms). For this analysis, both the average daily consumption and days of heavy drinking variables were dichotomized to reflect whether participants were above or below proposed consumption limits (average daily consumption of 1 or less drinks per day; never consuming 5 or more drinks on any drinking day). This method of analysis provides information about the contribution of both consumption limits to whether participants were symptom-free and allows for the assessment of the heavy drinking limit after controlling for average consumption. Thus, the analysis can provide information about the potential utility of adding recommendations against any heavy drinking to recommendations about average daily consumption. Demographic variables were entered at stage 1. Participants' average daily consumption category was entered at stage 2, and days of heavy drinking category was entered at stage 3. To examine for potential interaction effects with gender and the two consumption limits, gender by consumption interaction terms (i.e., gender X average consumption cut-off and gender X heavy drinking cut-off) were entered into the model at stage 4. Table 2 .
RESULTS
Characteristics
Logistic Regression Analysis
The results of the hierarchical logistic regression analysis are displayed in Table 3 . Age, education, and gender were significant predictors of whether participants were symptom-free at stage 1. At stage 2, the addition of the average daily consumption limit score significantly improved the model, and age and education remained as significant predictors. The addition of the heavy drinking limit score at stage 3 significantly improved the model. Furthermore, both consumption variables, as well as education, were significant predictors of whether participants were symptom-free at stage 3. This suggests that both consumption measures contributed significantly to predicting symptomfree status and that the days of heavy drinking variable contributed to the prediction of symptom status even after the influence of average consumption was entered into the model. Finally, the addition of the gender X consumption interaction terms at stage 4 did not significantly improve the model, and neither of the interaction terms were related to whether participants were symptomatic.
DISCUSSION
The identification of consumption levels associated with symptom-free and symptomatic drinking can help provide general guidelines for alcohol consumption for older adults. Previous studies have identified consumption levels associated with problematic drinking and problem-free drinking for younger adults with prior histories of alcohol However, there seems to be no previous attempts in the literature to identify alcohol consumption levels associated with symptom-free drinking with samples of older adult drinkers.
The results of the present study demonstrated that both male and female symptom-free drinkers averaged -1 drinwday, and infrequently consumed 5 or more drinks in the previous year. The levels of average consumption are similar to recommended consumption levels for older adultsI5 and are lower than recommended consumption levels for younger adults,15 as well as the consumption levels of problem-free younger drinkers with prior histories of alcohol problems.25 Furthermore, the consumption levels of the symptom-free drinkers in the present study were consistent with consumption patterns that have been shown to have potential health benefits, such as reducing the risk of coronary heart disease26 and m0rta1it-y.'~ It is important to note that the benefits of low-to-moderate consumption have been demonstrated even among elderly drinkers. 27728 The appropriateness of recommended average daily consumption limits for older adults (51 drinwday), as well as conservative recommendations regarding heavy drinking (never consuming 5 or more drinks on any drinking day), were explored. The findings indicated that drinking limits based on both consumption variables were related to whether older adults have alcohol symptoms. Furthermore, the drinking limit based on the occurrence of any episodes of heavy drinking influenced whether participants had symptoms even after controlling for the effect of the average daily consumption limit. There were no interactions between gender and proposed drinking limits in predicting whether or not participants were symptomatic. Thus, the results demonstrate that excessive or immoderate drinking was most likely related to alcohol symptoms. This is consistent with findings based on younger ~amp1es.l~ These findings suggest that recommendations focusing solely on average daily consumption would not provide sufficient guidelines for older adults to drink in a symptom-free manner. In addition to average daily consumption, recommended drinking limits should also specifically address the frequency of heavy drinking for older adults.
There is a need for additional research to refine further definitions of heavy drinking for older adults. In this study, heavy drinking was defined as days in which 5 or more drinks were consumed. Although this definition of heavy drinking has been demonstrated to be related to alcoholrelated consequences in other studies, it is likely that heavy drinking in late adulthood involves lower quantities of alcohol. According to the current elder-specific recommendations regarding alcohol consumption from the U.S. Department of Health and Human Services," heavy drinking for older adults seemed to be defined as days in which more than one drink are consumed. It is possible that the optimal definition for heavy drinking (in terms of discriminating between symptom-free and symptomatic drinking patterns) by elderly individuals lies somewhere between the definition used in the present study and the definition implicit in the current recommendation^.'^ Future research should examine other quantities of consumption (e.g., 2, 3, 4, or 6 or more drinkdday) to refine drinking guidelines for older adults. In the mean time, the current recommendations for older adults seem to be a reasonable and safe guideline for alcohol consumption.
The present study used DSM-111-R alcohol symptoms as the measure of alcohol-related consequences. In general, these symptoms are among the most severe alcohol-related consequences generally associated with heavy consumption. It has been argued that such criteria have been developed from studies of nonelderly men and may not be sensitive to the manner in which alcohol-related consequences are manifested in older a d u l t h o~d .~~.~~ Nonetheless, examination of other measures of alcohol-related consequences may find that recommendations for alcohol consumption levels for older adults should be even lower than the present study suggests. Thus, there is a need to investigate further the relationship between consumption levels and problem drinking with different types of alcoholrelated consequences, such as DSM-IV symptoms and other more elder-specific measure^.^'
The issue of gender specificity in establishing drinking guidelines for elderly drinkers also requires further investigation. The recommendations put forth by the U.S. Department of Health and Human Services15 notes that guidelines for safe alcohol consumption should be the same for elderly men and women. The present study offers support for this contention. Symptom-free drinking levels of males and females did not differ, and neither gender nor gender X consumption limit interactions were related to whether participants were symptomatic. However, consistent with studies based on younger samples,32y33 it was also found that symptomatic females had lower levels of alcohol consumption than symptomatic males. This suggests that older adult women may experience negative effects of drinking at lower levels of consumption. The findings of this study suggest that the cut-offs for safe consumption should be the same for elderly men and women, but that women should be warned that they will develop alcoholrelated symptoms at lower levels of consumption once they have exceeded the cut-offs. The relevance for gender specificity in formulating drinking limits may depend on whether clinicians or researchers need to offer guidelines for symptom-free drinking, or to identify consumption levels that maximally discriminate between symptom-free and symptomatic drinkers. Gender specificity may not be necessary for symptom-free drinking guidelines, but is likely to be necessary for identifying consumption levels that maximally discriminate symptomatic and symptom-free drinkers.
The results of this study are consistent with findings based on younger samples regarding the influence of average consumption and heavy drinking on alcohol problems2' and gender differences in the effects of alcohol consumption (see G~r n b e r g~~ for a review). The findings also offer some support to current elder-specific drinking guidel i n e~.~~. '~ Nevertheless, the methodology used in this study has some limitations. For example, the sample was not recruited with the intent of being representative of the general population of older adults. The percentage of individuals in the sample with a high school education or greater was relatively high for this age cohort, and it is possible that the sample had fewer medical health problems than is common in this age group. Thus, some caution should be exercised in generalizing the results to the general population of older adult drinkers. This study also relied on retrospective self-report data concerning alcohol consumption and DSM-111-R symptoms. Although the measures of alcohol consumption2' and alcohol sympt o m~~~ used in this study are considered to be reliable and valid, prospective studies have the potential to specifically address issues of causality. Thus, future research should use epidemiological methods to recruit participants, and should assess the relationship between drinking and negative effects (alcohol symptoms and health problems) in a prospective manner.
The results of this study provide important information about the consumption habits of older adults who are currently drinking in a symptom-free manner. The findings provide empirical evidence regarding broad guidelines for older adult drinking. It should be noted that some older adults regularly exceed these drinking limits without experiencing alcohol symptoms. However, because of the unique characteristics of this population, some older individuals should never drink alcohol. Alcohol use can directly exacerbate a variety of chronic and acute medical and psychiatric conditions, interact with medications, or reduce medication compliance. Thus, for some individuals, abstinence would be necessary to ensure an absence of alcoholrelated consequences. In appreciation of such issues, a number of authors have suggested that guidelines for alcohol consumption need to be based on an evaluation of medical and psychological health, the risk for alcoholism based on personal or family history, and should address both levels of alcohol consumption and setting of consumption.34,35 Dufour et al.I7 also emphasized the importance of considering such factors when providing drinking guidelines specifically for older adults. Thus, it is recognized that "safe" consumption levels for particular individuals may deviate from group level data caused by a variety of individual differences factors. Nevertheless, the present study provides general information about the relationship between alcohol symptoms, gender, and consumption levels among older adults, and demonstrates the importance of addressing both average consumption and heavy drinking.
